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Concrete Dimensions. 
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b = 600 mm t (Vierendeel ) = L 


10+12 
h= Floor H eight a (Vierendeel ) 
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Vierendeel Applications. 


Vierende els J| اهم إستخدامات‎ 


يتميز ال عاء٤ك 7٥٠۸‏ أنه يستطيع أن يحمل عدد من أدوار المبنى فوقه 
دون وصع أعمده فی المنتصف . 


المبنى الحديث محمول على ء]Vierendee‏ 
و ال ۷e۸ de٤1٤‏ محموله على أعمده خارجيه دون أن يحمل على المبنى القديم 


هذه الوصله المعدنيه 
موضوعه لكى تمنع الاعمده من 
الحركه الجانبيه دون ان 

تعمل اى احمال على المبنى القديم 


لا توجد أعمده فى الدور الارضى لان كل الادوارالعلويه محموله على Vierendeels‏ 
و ال eren de٤18‏ محموله على آعمده خارجیه فقط. 


س ر م ن 
کے کے 


کک کک 
NEKERD‏ 
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توجد قاعه بدون آعمده داخلیه فی الدور الخامس 


و الادوار العلويه محموله على و1ء ٠:٠٠٠1‏ فى الدور الخامس و ال ء1ءءل ١٠٣ء٠‏ محموله على أعمده خارجيه ٠‏ 


O Copyright Eng. Yasser El-Leathy 2016 . All copyrights reserved. ( System 0 ) VierendeelL 
Downloading or printing of these notes is allowed for personal use only. P N 
Commercial use of these notes is not allowed. (www.yasserelleathy.com ) age No. 5S 


Analysis of Vierendeel. 


We have Two methods to solve the Vierendeel. 


(D Exact Method. Using Computer 


One way ORF Two way فى هذه الطريقه ممكن أخذ البلاطات‎ 
@ Approximate Method. 


To solve by this method we have to take 


1_ Take the slabs one way ( at beam direction ) 


tt 
2- t= وا‎ 
3- bur is Constant. . ا . ع ا‎ 


Calculation of Loads on Viernedeel. 


توجد طريقتان لحساب الاحمال على Vierendeel J|‏ 


assume 0.W.(Vierendeel) = 25.0 kN\mîd (U.L.) ù 


W1= O. W‘oeam) ۳ Ws * O 


R= W1 «9S 
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F2 F F F F F F\2 


— Assume the total equivalant working loads is 


War ,...= (12.0 ->15.0) EN/m® 
(U.L) Plan 
— Total Load For one Floor = Wa, * Floor area 


— Total Load For the building 
۰ يتم زیاده وزن سقف الدور الارضى‎ 
= Load of one Floor * No. of Floors. Elev. 


— Total Load on One Vierendeel. 
Vierendeel8 J| يتم توزيع الحمل الكلى على عدد‎ 
مع فرض أن أول و أخر ۳٤ء5 سيحمل نصف الحمل فقط.‎ 


Plan 


FeF F F F Fz 


— Load on one joint of the Vierendeel. 
ز٥8 على عدد ال‎ ۷ء۲٥۸‎ de٤18 يتم توزيع الحمل الکلی لا‎ 
ستحمل نصف الحمل فقط‎ ٠٠٣٤ مع فرض أن أول و خر‎ Elev. 
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S.F.D. on Vierendeels. 
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N.F.D. on Vierendeels. 
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Vierendeels. 


B.M.D. on 


Drawing RFT. of Vrerendeel. 


-١‏ نبداء برسم نصف التسليح مع مراعاه ان الحديد ناحيه الشد يكمل 
و الحديد ناحيه الضغط يمتد كل باكيتين و بعدها يمتد ي[ 
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RFT. of the Vierendeel. 


B.M.D. 
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4 Segments. 
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Example. 


3 
€ 
0 8 
a 
50 1 
: 
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50 ٠ 
٣ 1 
7 5.0m 
۳َ 


كن ملق لقن شا 
6.0m‏ 0 0.0 0.0 50 


اجuuuuددل)‏ 295 سا 


For the gwen Figure shows a layout of a building of an area 725.0 * 25.0 mî 

The building consists of ground Floor and Seven typical Floor. 

The interior columns are removed at the ground Floor. 

The total equivalent working loads is 10.0 kN/m® 

Foy, =30 N\mm“® , Fy = 360 N\mm® 

It is required to: 

1— Choose a reasonable structural system For the ground Floor and draw its 
Concrete dimensions in plan and elevation to scale 1:50 

2- Calculate the Loads on the main supporting element. 

3- Draw Internal Forces Diagrams For the main supporting element. 

4- Design the main supporting element. 

5 Draw details of RFT. of the main supporting element in elevation and 
cross sections to scale 1:25 
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1- Take the main supporting element Vierendeel (800*2200) 
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2- Calculate the Loads on the main supporting element. 


The total equivalent working loads is 10.0 kN/m®“ 


— Wau q,ر‎ = 10.0 * 1.5 = 15.0 N/m 


— Total Load For one Floor = Wo, * Floor area 25 bl 


لم 25ا kN‏ 975 = 25.0*+25.0* 165.0 = 


— Total Load For the building 
٠ زیاده وزن سقف الدور الارضى‎ 
= Load of one Floor * No. of ms 
= 9375 * 8.0 = 75000 kN 


— Total Load on One Vierendeel. 
Vierendeels J| يتم توزيع الحمل الكلى على عدد‎ 
مع فرض أن أول و أخر ٠ءء سيحمل نصف الحمل فقط.‎ 
Total Load on One Vierendeel. 


_ 75000 KN _ 15000 kN FlAF F F F F2 


5.0 
— Load on one joint of the Vierendeel. 
ز٥‎ nts على عدد ال‎ ۷e۲ ۸d e٤1 يتم توزيع الحمل الکلی لا‎ 


مع فرض أن أول و أخر ١٠ز‏ ستحمل نصف الحمل فقط 


F'= 15000 kN = 3000 kN (u.l.) 
5.0 
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3- Draw Internal Forces Diagrams For the main supporting element. 


1500 kN 3OOOKN 3OOOKN 3OOOkN 3000 kN 1500 kN 
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N.F.D. on Vierendeel. 
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B.M.D. on Vierendeel. 
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Design of sections. 


Sec. (DD R-—Sec. 


M=11250kN.m , P=1500 kN , D= 800mm , = 2200 mm 


3 
P 1500 *10 
4 _ _ ے‎ 10€ +111 - 8 0.04 Neglect P 
Check F bt 30.8002200 < (Neg ) 


6 
7 دل جد 3.06= ,€ و | ,= 2100 
# 


6 
Mur. _ 11250 *10°_ _ 20و9‎ m7 
JF d 0.747 * 360 * 2100 


A= 


Check As min. A, =19920 mm 
س‎ reg. 


Hin. b ع .)د‎ ( bd = (0.225 . L0 ) 800 «2100 =5751.1 mm 
Fy 360 


As, > Hanh d Take As- As = 19920 mr (26 $32 


“Mn = 00-5 13.6 = 13.0 bars 
+ ۳ 


Sec. @ R—Sec. 


M = 7500 kN.m , P =3000 EN , D= 800mm ,t = 2200 mm 


3 

P 3000 +*10 
4  _ ے‎ _ 1 ~~ 6 0.04 (Dont Neglect P 

Check F.,, bt 30800» 2200 > ( . ) 


M 7500 e 2.50 
ابر‎ u - 0۳M ° = 1.13 0.5 se, € 
P “YF” 22 > . 


es =€ +k - C = 2.50 + رگ‎ - 0.1 = 3.50 mM 
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Mg = P « €, = 3000 «x 3.50 = 10500 kN.m 


6 
7-> ل > 3.17= 2 ,_ 10010 || ,= 2100 
800 * 30 


A= Ms Pu. _ _ 10500 »10° 


3000 «105 
JF, d (R\Ss) 0.757 * 360+ 2100 


(360\1.15( 
— 8764 mm 
Check E 


Hin. b d= (0.226 e)» a = (0.225 » ®. ) s00 «2100 =5751.1 mm 
Fy 360 


As =8764 mm 
req. 


11 


Aş, > Mah d Take As= As = 84 mn 


Sec. @ R-Sec. 


M= 7500 kN.m , P=1500RN , D= 800mm ,t = 2200 mm 
3 
P 1500 »*10 
_ _1500 *10 0.028 < 0.04 )Neglect P 
Check F bt 30.8002200 (Neg ) 


6 
83ل ج 3.75 C=‏ ,_ 10 || ,= 2100 
800 * 30 


Mu. 3 7500 »10° 


Ag= - — 12510 mrÃ 
JF, d 0.793 * 360 * 2100 


Dien Ass 


A, -=12510 mm 
reg. 


Fo Jb d= (o.25. 3 ) 800 «2100 = 5751. 1mm 


4s < Mymb d ..Take Ags= 45, = 8764 nmr’ (6 %32 
O Copyright Eng. Yasser El-Leathy 2016 . All copyrights reserved 


: Systems ) Vierendeel. 
Downloading or printing of these notes is allowed for personal use only. ( J ) 
Commercial use of these notes is not allowed. (www.yasserelleathy.com ) 


Page No. 23 


Sec. @ R-Sec. 
M= 1250 kN.m , T =9000 kN , D= 800mm ,t = 2200 mm 


T 9000 
e 0.138 
ا‎ = 0.062 <0.5—y, Small Eccentricity 
ا1‎ ۹2.20 
12 
T 
Tı 


a= l-_-c_e = 22° _ 0.10 0.138 = 0.862 Mm 


e س(‎ ( = 9000 (qj ) = 5121 RN 


3 
As, 5 T, _ _0121*10 _ 16358 mrê 


(R/Sa)  (360\1.15) 


b٤ C4 € = e 0.104 0.138 = 1.138 
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S.F۸.D. on Vaerendeels. 
6000 


3000 


Check Shear. اا‎ 


— Allowable shear stress. 


e 30 2 
=0. 0 0 س‎ = 7 
dq, = 0.24 5 0.24 E N\mm 


F 30 2 
q_ =0.7\/ 5 = 0.7 ۱| ر‎ 3.13 N\mm 


Actual shear stress. 
Q_ _ _3000۰ 10 
bd 800» 2100 
“ dy, <I, < Tuy, °“ Fe need Stirrups more Than 5 $8 \m 
Use Stirrups gS 12 steel 360/520 


° Use dg-Q- You _ As (F\ss) 
2 b S 
* Take n =4, #12 —_-> As =113 mrê 
1.78 - 1.07 4«113 (360\1.15) — gS = 142.0 MM > 100 mm 
2 800 »* S 
.. No. of stirrups\m* _ 1000 _ _1000 _ 7.0 \m™ 


Use Stirrups ][7412\nt| 4 branches 
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B.M.D. 
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Verendeel wath two cantaulevers. 


One Way Slab 
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Statical System 
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S.F.D. on Vierendeels. 
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N.F.D. on Vierendeels. 
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Vuerendeel with cantilever. 


One ا‎ Slab 
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Statical System 
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S.F.D. on Vierendeels. 
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